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TYPE  REPORT:  Dermal  Sensitization  GLP  Study  Report 

TESTING  FACILITY:  U.S.  Army  Medical  Research  and  Development  Command 

Letterman  Army  Institute  of  Research 
Division  of  Research  Support 
Presidio  of  San  Francisco,  CA  94129 

SPONSOR:  U.S.  Army  Medical  Research  and  Development  Command 

Letterman  Army  Institute  of  Research 
Presidio  of  San  Francisco,  CA  94129 

PROJECT/WORK  UN1T/APC:  Prevention  of  Military  Disease  Hazards 

3M16770871,  Work  Unit  201,  APC  FL07 

GLP  STUDY  NUMBER:  8202b 

STUDY  DIRECTOR:  COL  John  T.  Fruin,  DVM,  PhD,  VC 
Oiplomate,  American  College  of 
Veterinary  Preventive  Medicine 

PRINCIPAL  INVESTIGATOR:  CPT  Martha  A.  Hanes,  DVM,  VC 

CO-PRINCIPAL  INVESTIGATOR:  SPb  Leonard  J.  Sauers,  MS 

REPORT  AND  DATA  MANAGEMENT:  A  copy  of  the  final  report,  study 

protocols,  raw  data,  retired  SOPs,  and  an 
aliquot  of  each  test  compound  will  be 
retained  in  the  LAIR  Archives. 

TEST  SUBSTANCES:  A.  Methyl  N.N’-Dihexylethylenediarainemonocarbamate 

(CHR4) 

B.  (E)-l ,2 , 3, 4-Tetrahydro-b-Me thyl-l-( 2 -Methyl-1 - 
Oxo-2-Butenyl)  Quinoline  (CHR5) 

C.  I ,2,3,4-Tetrahydro-6-Methyl-l-(3-Methyl-l- 
Oxo-2-Butenyl )  Quinoline  (CHR6) 

INCLUSIVE  STUDY  DATES:  8  September  -  25  October  1982 

OBJECTIVE:  To  evaluate  the  dermal  sensitization  potential  of  insect 
repellents  CHR4,  CHR5,  and  CHR6. 
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Dermal  Sensitization  Potential  or  Insect  Repellents: 
CHR6  —  Kellner  et  al 


Ke  1  1  ner—  ] 


CHR4,  CURS,  and 


Lelterman  Army  Institute  of  Research  (LAIR)  has  been  directed  to 
participate  in  the  development  of  better  insect  repellents  for  the 
protection  of  soldiers  from  insects  and  insect-borne  diseases  in  the 
field.  In  the  last  several  years,  investigators  in  the  Division  of 
Cutaneous  Hazards  at  LAIR  have  tested  a  large  number  of  chemical 
compounds,  submitted  by  SRI-Internat lonal ,  the  U.S.  Department  of 
Agriculture  (USDA);  and  private  industry.  These  compounds  have  been 
tested  against  a  variety  of  mosquitoes,  sand  flies,  fleas,  bugs, 
ticks,  and  mites  in  both  in  vivo  and  in  vitro  test  systems.  Several 
compounds  have  shown  sufficient  repellent  activity  and  persistence  on 
the  skin  of  animals  to  warrant  consideration  for  use  in  lieu  of,  or  in 
conjunction  with,  the  current  troop-issue  repellent,  71.25X  diethyl- 
toluamide  (m-DEET)  in  ethanol.  The  investigators  have  also  evaluated 
a  number  of  new  formulations  of  m-DEET  prepared  at  LAIR  or  submitted 
by  private  industry.  Several  of  these  new  formulations  have  been  more 
persistent  on  the  skin  in  tests  on  animals  than  the  current  troop- 
issue  repellent. 

We  now  plan  to  test  on  human  volunteers  the  most  promising  of  tne 
new  compounds  and  formulations  to  confirm  the  results  that  have  been 
obtained  in  the  experimental  studies  and  evaluate  the  performance  of 
these  agents  under  conditions  of  actual  use.  before  this  can  be  done, 
it  is  necessary  to  obtain  certain  toxicity  data  on  each  compound  or 
formulation  to  insure  that  it  Is  safe  for  application  to  the  skin. 

The  basic  toxicity  tests  required  for  experimental  use  of  the  new 
compounds  and  formulations  on  human  voiunteers  are  prescribed  by  the 
LAIR  and  U.S.  Army  Medical  Research  and  Development  Command  (USAMRDC) 
Human  Use  Committees.  If  adverse  toxicity  data  are  obtained  in  these 
tests,  the  materlal(s)  will  be  eliminated  from  consideration,  and  the 
prospective  tests  on  human  volunteers  will  not  be  conducted.  The 
toxicity  testing  program  thereby  serves  both  as  an  assessment  of 
safety  and  a  secondary  screen  in  the  repellent  development  scheme. 


Kellner— 2 


Objective  of  the  Study 

The  objective  of  the  study  is  to  evaluate  the  dermal  sensitization 
potential  of  insect  repellents: 

Methyl  N,N'-Dihexylethylenediaminemonocarbamate  (CdR4) 

(E)-l ,2 , 3,4-Tetrahydro-6-Methyl-l -(2-Me thyl-l-Oxo-2-Butenyl ) 
Quinoline  (CHR5) 

I , 2, 3,4-Tetrahydro-6-Methyl-l -( i-Methyl-l-0xo-2-hutenyl ) 

Quinoline  (CHR6) 

MATERIALS 


Test  Substances 

1.  Chemical  name:  Methyl-N,N'-Dihexylethylenediamine- 

monocarbama te  (CHR4) 

Chemical  Abstract  Service  Registry  No.:  None 


Structural  formula:  CH-(CH  )  NH(CH  )  N  (CH  )  CH.. 

J  t  J  ZZ|  2  5  J 


co2ch3 


Empirical  formula:  C  ,  1L.N 

16  34  2  2 

2.  Chemical  name:  1 , 2, 3, 4-Tetrahydro-6-Methyi-l-(2- 

Methyl-l-Oxo-2-Butenyl)  Quinoline  (CHR5) 

Chemical  Abstract  Service  Registry  No.:  None 

Structural  formula: 


I 

c=o 

J-<" 

ch3  nch3 

Empirical  formula: 

3.  Chemical  Name:  1 , 2 , 3,4-Tetrahydro-6-Methyl-l-( 3-Methyi- 

l-Oxo-2-Butenyl)  Quinoline  (CilR6) 

Chemical  Abstract  Service  Registry  No.:  None 


Structural  formula: 


Empirical  formula:  C  H  NO 
Additional  chemical  data  appear  in  Appendix  A. 
Vehicle 


The  vehicle  consisted  of  two  substances,  propylene  glycol,  U.S.P. 
and  0.94  saline,  U.S.P.  The  propylene  glycol  (lot  no.  36485)  was 
manufactured  by  Dow  Chemical  Co.  (Freeport,  Texas  77541).  Tne  sterile 
saline  (lot  no.  8C865AH)  was  manufactured  by  Travenol  Laboratories 
(Deerfield,  Ill.  60015).  Propylene  glycol  and  saline  have  been  used 
successfully  as  vehicles  for  this  test  and  were  compatible  with  the 
test  substances. 

Animal  Data 


Fifty  male  guinea  pigs  (Hartley  strain)  were  used  for  the  dermal 
sensitization  test.  They  were  acquired  from  Simonsen  Labs,  Inc., 
Gilroy,  California.  The  initial  body  weight  range  was  278  to  422  g 
(mean  »  362  g,  standard  deviation  *  32).  Each  guinea  pig  was  ear 
tagged  (as  per  LAIR  S0P-0P-ARG-1 )  and  their  cages  were  labeled  with 
the  corresponding  number.  Additional  animal  data  appear  in  Appendix 
b. 

Husbandry 

The  guinea  pigs  were  housed  individually  in  stainless  steel,  wire 
mesh  cages  with  automatic  flushes.  Their  diet  consisted  of  Purina 
Certified  Guinea  Pig  Chow  no.  5025  (lots  JUN14821,  JUL07822,  AUG09821 
and  AUG11822).  Water  was  provided  by  automatic  lick  dispensers 
connected  to  a  central  line.  The  temperature  and  relative  humidity  of 
the  room  were  constantly  monitored  and  were  71  +3  F  (22  L  C)  and  50 
+  5%,  respectively.  The  photoperiod  was  between  0530  -  2000  hours 
(light  14.5  hours). 
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METHODS 

Acclimatization  and  Group  Assignment 


After  one  week  of  quarantine,  the  guinea  pigs  were  shaved  by 
close-clipping  a  strip  running  from  the  posterior  flank  to  the 
scapular  region  on  each  side  and  across  the  back.  Animals  were 
assigned  to  the  various  treatment  groups  using  the  RANDOM  program  of 
the  Eclipse  C330  Computer.  Each  test  group  and  the  positive  control 
group  were  assigned  10  animals  while  the  positive  cage  and  negative 
control  groups  were  assigned  5  animals  per  group. 


Compound  Preparation 


A  3%  stock  solution  of  each  test  substance  was  prepared  by  adding 
0.3  ml  of  test  substance  to  9.7  ml  of  propylene  glycol.  Immediately 
before  dosing,  0.5  ml  of  3-2  stock  solution  was  added  to  14.5  ml  of 
physiologic  saline  to  give  a  0.1%  test  substance  preparation. 


Dose  Levels 

An  initial  dose  of  0.1  ml  of  0.1%  solution  of  test  substance  was 
injected  intradermally  in  the  right  scapular  area  through  a  26-gauge 
needle  with  a  tuberculin  syringe  (1).  Two  days  later,  an  injection  of 
0.1  ml  of  0.1%  test  substance  was  given.  Injections  were  repeated 
three  times  weekly  for  three  weeks,  starting  in  the  right  lumbosacral 
area.  Similar  injections  of  carrier  solution  (propylene  glycol  and 
saline)  were  injected  at  corresponding  locations  on  the  left  side  of 
the  animals'  back.  TWo  weeks  following  the  final  injection,  a 
challenge  dose  of  0.1  ml  of  0.1%  solution  of  test  compound  and  carrier 
solution  was  administered  on  the  right  and  left  sides,  respectively. 


In  addition  to  the  test  animals,  control  groups  of  guinea  pigs 
were  also  maintained.  A  positive  control  substance,  l-Chloro-2,4- 
dinitrobenzene  (DNCB),  was  injected  into  a  group  of  ten  guinea  pigs  on 
the  same  dosing  schedule  as  was  followed  for  the  test  animals. 

Another  group  of  five  guinea  pigs,  the  positive  cage  controls, 
received  only  one  0.1  ml  dose  of  DNCB  and  this  occurred  on  the 
challenge  dose  day.  The  remaining  group  of  five  guinea  pigs  served  as 
untreated  negative  controls. 


Dates  Doses  Administered 

Appendix  C  is  the  historical  listing  of  study  events. 


Test  Procedure 


Tne  injection  sites  (test  substance,  right  side;  vehicle  control, 
left  side)  were  scored  at  24  and  48  hours  alter  injection.  The 
scoring  system  was  designed  so  that  the  intensity  of  the  skin  reaction 
was  represented  by  a  proportionate  numerical  value.  The  product  of 
the  width  and  length  (in  millimeters)  of  the  lesion  was  multiplied  by 
the  following  reaction  scores: 

0  =  needle  puncture 

1  ■  very  faint  pink  -  no  wheal 

2  »  faint  pink 

3  *  pink 

4  =*  red 

5  =  bright  red 

6  =  edema  l  mm  in  height 

7  »  edema  1  mm  in  height 

8  ”  necrosis  1  sq  mm 

9  =  necrosis  L  sq  mm 

Data  Analysis  -  Phase  I 

Scores  to  be  utilized  in  the  first  phase  of  data  analysis,  which 
were  taken  24  and  48  hours  after  the  sensitizing  and  challenge  doses, 
appear  in  Tables  1  -  4  of  Appendix  D.  The  scores  that  appear  in  each 
24  and  48  hour  column  were  obtained  by  subtracting  the  carrier  score 
from  the  test  substance  score.  An  average  score  was  calculated  for 
each  column  and  grand  averages  for  each  dose  were  obtained  by  using 
the  24  and  48  hour  average  score.  These  grand  averages  appear  at  the 
bottom  of  Tables  1  -  4  of  Appendix  D.  Test  substance  grand  averages 
for  the  challenge  dose  were  compared  to  averages  obtained  for  each  of 
the  10  sensitizing  doses  to  determine  sensitizing  potential.  If  the 
value  obtained  for  the  challenge  dose  was  substantially  higher  than 
averages  obtained  for  ten  sensitizing  doses,  then  the  substance  would 
be  considered  a  sensitizing  agent  (2). 

Data  Analysis  -  Phase  II 

The  second  phase  of  data  analysis  was  conducted  according  to  the 
method  of  the  Army  Environmental  Hygiene  Agency  (AEHA).  This  analysis 
was  performed  in  an  attempt  to  assign  a  definite  value  of  sensitizing 
potential  to  the  compounds  tested.  In  this  method,  a  single  final 
grade  was  obtained  for  the  24  and  48  hour  observations  by  using  the 
initial  dose  and  the  challenge  dose  scores  only.  The  method  of 
calculation  of  numerical  values  from  skin  reaction  scores  is  shown  in 
Table  1.  By  this  method,  a  final  grade  of  25  or  less  indicates  no 
sensitizing  potential  (3).  The  results  of  this  data  analysis  method 
are  shown  in  Tables  5-12  of  Appendix  D.  Scores  for  the  24-hour 
observation  of  sensitizing  dose  number  2  were  not  recorded.  This 
deviation  from  the  protocol  did  not  affect  the  data  analysis. 
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TABLE  1 

CALCULATION  OF  NUMERICAL  VALUES  FROM  SKIN  REACTION  SCORES* 

The  numerical  values  of  the  24-hour  readings  are  calculated  from  the  following  equations: 


b  -  a  s  final  grade 

Where  G  =  24  hour  reaction  score  from  initial  injection  of  vehicle 

G^  =  24  hour  reaction  score  from  challenge  injection  of  vehicle 

G^  =  24  hour  reaction  score  from  initial  injection  of  test  substance 

Gjj  =  24  hour  reaction  score  from  challenge  injection  of  test  substance 

The  numerical  values  of  the  48-hour  readings  are  calculated  from  the  following  equations: 


d  -  c  s  final  grade 

Where  G  x  48  hour  reaction  score  from  initial  injection  of  vehicle 

G?  *  48  hour  reaction  score  from  challenge  injection  of  vehicle 

g!i  =  48  hour  reaction  score  from  initial  injection  of  test  substance 

Cg  x  48  hour  reaction  score  from  challenge  injection  or  test  substance 

A  final  grade  of  25  or  less  indicates  no  sensitizing  potential  and  a  rinal  grade  of  100 
indicates  a  moderate  sensitization  potential,  to  guinea  pigs. 

•The  Landsteiner  Guinea  Pig  Sensitization  Test,  as  modified  by  the  Chemical  Hygiene  Fellowship, 
Mellon  Institute;  July  1967. 
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RESULTS 

Analysis  Phase  I  (3 ) 

DNCB  (Positive  Control) 

The  grand  averages  obtained  for  the  sensitizing  doses  of  the 
positive  control,  DNCB,  showed  a  sharp  increase  at  the  fifth 
sensitizing  dose  (Table  1,  Appendix  D).  After  this  dose  the  averages 
rose  and  fell  in  a  random  pattern.  The  grand  average  score  for  the 
challenge  dose,  533.1,  was  higher  than  any  obtained  during  the 
sensitizing  doses  and  was  much  higher  than  near  zero  score  obtained 
for  the  initial  dose. 

CHR4 


The  averages  for  CHR4  peaked  at  the  sixth  dose  and  then  increased 
and  decreased  randomly  (Table  2,  Appendix  D).  As  with  the  positive 
control,  an  increase  in  the  average  for  the  challenge  dose  over  the 
sensitizing  doses  was  seen.  In  contrast  to  DNCB,  the  grand  average 
score  for  the  challenge  dose  was  only  8.1. 

CHR5 


The  averages  obtained  for  CHR5  peaked  at  the  fifth  sensitizing 
dose  and  then  increased  and  decreased  randomly  (Table  3,  Appendix  D). 
The  average  obtained  for  the  challenge  dose  was  lower  than  six  of  the 
averages  obtained  for  sensitizing  doses. 

CHR6 


The  averages  obtained  for  CHR6  peaked  at  the  sixth  sensitizing 
dose  and  then  rose  and  fell  randomly  (Table  4,  Appendix  D).  An 
increase  in  the  average  for  the  challenge  dose  over  the  sensitizing 
doses  was  seen,  although  this  value  was  again  low  in  contrast  to  the 
DNCB  average. 

Analysis  Phase  II  (AEHA  Method) 

In  an  attempt  to  assign  a  definite  value  of  sensitizing  potential 
to  the  compounds  tested,  a  second  method  of  data  summary  and  analysis 
was  performed.  This  data  analysis  method  was  taken  from  the  Guinea 
Pig  Skin  Sensitization  Test  as  outlined  by  the  U.S.  Army  Environmental 
Hygiene  Agency  (3).  The  results  of  the  summary  are  given  in  Tables  5 
-  12,  Appendix  D. 

Average  final  grades  obtained  by  this  method  were  under  25  for 
CHR4,  CHR5,  and  CHR6  on  both  the  24  and  48  hour  observations  while  the 
positive  control  showed  grades  over  50U  (Tables  5  -  12,  Appendix  D). 
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DISCUSSION 

The  ability  of  three  candidate  insect  repellents  to  produce 
contact  sensitivity  (a  form  of  cell-mediated,  delayed  hypersensitivity 
immune  response)  was  investigated  in  this  study.  This  investigation 
involved  a  two  phase  data  summary  and  analysis  portion. 

In  the  first  phase.  Individual  average  scores  from  the  10 
sensitizing  doses  were  compared  to  the  average  score  for  the  challenge 
dose.  A  test  chemical  was  judged  to  be  a  positive  sensitizing  agent 
if  it  displayed  both  of  the  following  classic  responses  (4): 

-  Stronger  reaction  to  the  challenge  dose  than  to  any  induction 
dose. 

-  A  sudden  and  sharp  increase  in  intensity  of  reactions  following 
the  fourth  or  fifth  injection. 

The  positive  control  substance,  DNCiJ,  elicited  the  classic  stein 
responses  of  a  strong  sensitizing  agent.  Average  skin  reaction  scores 
Increased  from  b.25  to  390.75  between  the  fourth  and  fifth  sensitizing 
doses  and  the  average  score  for  the  challenge  dose,  333.1,  was  higher 
than  any  for  the  sensitizing  doses.  Although  CHR4  showed  a  slight 
jump  in  scores  from  1.2  to  2.3  between  the  fifth  and  sixth  doses  and  a 
challenge  dose  score  (8.1)  which  exceeded  all  sensitizing  scores,  the 
small  magnitude  of  these  scores  suggested  that  it  was  not  a 
sensitizing  agent.  The  pattern  of  CHR6  scores  also  resembled  the 
classic  response,  but  again  the  magnitude  of  the  scores  were  extremely 
low.  Neither  the  pattern  nor  the  magnitude  of  CHR3  scores  resembleu 
the  classic  response. 

By  this  analysis,  CHR5  definitely  showed  no  sensitizing  potential. 
CHR4  and  CHR6  data  were  less  conclusive  but  also  suggested  little  or 
no  sensitizing  potential. 

The  second  phase  of  data  analysis  was  based  on  the  method  of  the 
AEHA.  The  method  of  calculation  of  numerical  values  from  skin 
reaction  scores  is  shown  in  Table  1.  By  this  method  a  final  grade  of 
25  or  less  indicates  no  sensitizing  potential. 

None  of  the  repellents  tested  by  the  AEHA  method  indicated 
Bensltizing  potential.  Final  grades  of  well  under  25  were  obtained 
for  CHR4,  CHR5,  and  CHR6  on  both  the  24  and  48  hour  observations  while 
the  positive  control  showed  grades  over  500. 
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CONCLUSION 

In  the  first  phase  of  analysis,  CHR3  showed  no  sensitizing 
potential.  CHR4  and  CHRb  data  were  less  conclusive  but  also  suggested 
little  or  no  sensitizing  potential. 

In  the  second  phase,  CHR4,  CHR5,  and  CHR6,  analyzed  by  the  AEHA 
method  showed  no  sensitization  potential  in  guinea  pigs. 

RECOMMENDATION 

Toxicity  testing  of  these  candidate  insect  repellents  should 
continue  for  eventual  human  use  screening. 


'YO* 


Kellner— 10 


REFERENCES 

1.  Landsteiner,  K.  and  Jacobs,  J.  Studies  on  the  sensitization  of 

animals  with  simple  chemical  compounds.  IV.  Anaphylaxis  induced 
by  picryl  chloride  and  2:4  dinitrochiorobenzene .  J  Exp  Med  1  937; 
66:  337-351. 

2.  Association  of  Food  and  Drug  Officials  of  the  U.S.  Appraisal  of 
the  safety  of  chemicals  in  foods,  drugs  and  cosmetics,  1959. 

3.  U.S.  Army  Environmental  Hygiene  Agency.  Topical  hazard  evaluation 
program  procedural  guide.  January,  1962. 

4.  Griffith,  J.  Predictive  and  diagnostic  testing  for  contact 

sensitization.  Toxicol  Appl  Phar  1969;  3:  90-IU2. 


Kellner--! 3 


CHEMICAL  DATA 


Chemical  name:  Metnyl  N.N'-Dihexylethylene- 
Diaminemonocarbomate 

Cnemical  Abstract  Service  Registry  No.:  None 
Structural  formula: 

CM3(CH2)5NH(CH2)2N(CH2);CH;j 

CO.,CH3 

Empirical  formula:  Cie,‘l34‘NI2<J2 
Molecular  weight:  286.461 
pH:  N/A  nonaqueous 

Physical  state:  Liquid 
Boiling  point:  146  C°/  286.461 
Compound  density:  0.87  g/ml 
Compound  refractory  index:  Unknown 

Stability:  I.R.  spectrum  performed  by  Analytical  Chemistry, 

LAIR,  on  4  Aug  82,  compared  well  with  I.R. 
spectrum  provided  by  manufacturer. 

Names  of  contaminants  and  percentages:  Purity  data  on  file 

with  manufacturer. 


Manufacturer:  Starks  Associates,  Inc. 

Buffalo,  NY  14213 

Manufacturer  Lot  No:  3K38075 
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CHR5 


2.  Chemical  name:  (E)  1,2,1,4-tetrahydro-b-Methyi-l- 

(2-Methyl-l-Qxo-2-Butenyl)Qui nol iae 

Chemical  Abstracts  Service  Registry  No.:  None 

Structural  formula: 


Empirical  formula: 

Molecular  weight:  229 

pH:  N/A  nonaqueous 

Physical  state:  Solid 

Boiling  point:  Unknown 

Compound  density:  Unknown 

Compound  refractory  index:  Unknown 

Stability:  I.R.  spectrum  performed  by  Analytical  Chemistry, 

LAIR,  on  3  Jan  84,  compared  well  with  l.R. 
spectrum  provided  by  manufacturer. 

Names  of  contaminants  and  percentages:  Purity  data  on  file 

with  manufacturer. 

Manufacturer:  Starks  Associates,  Inc. 

Buffalo,  NY  14213 

Manufacturer  Lot  No.:  42141131 
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CURB 

3.  ChemicaL  Name:  l,2,3,4-Tetrahydro-b-Methyi-'.-(3-Methyl- 

l-Oxo-2-Butenyl )Quinol ine 

Chemical  Abstracts  Service  Registry  No.:  None 

Molecular  structure: 


Empirical  formula:  C^H^NO 

Molecular  weight:  229 

pH:  N/A  nonaqueous 

Physical  state:  Liquid 

Boiling  range:  Unknown 

Compound  density:  Unknown 

Compound  refractory  index:  Unknown 

Stability:  l.R.  spectrum  performed  by  Analytical  Chemistry, 

LAIR,  on  22  Jun  82,  compared  well  with  l.R. 
spectrum  provided  by  manufacturer. 

Names  of  contaminants  and  percentages:  Purity  data  on  file 

with  manufacturer. 

Manufacturer:  Starks  Associates,  Inc. 

Buffalo,  NY  14213 

Manufacturer  Lot  No.:  3905H3 
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ANIMAL  DATA 

Species:  Guinea  Fig 

Strain:  Hartley 

Source:  Simonsen  Labs,  Inc. 

Gilroy,  CA 

Sex:  Male 

Age:  Young  adults 

Method  ot  randomization:  RANDOM  Program  on  Eclipse  C330 
Animals  in  each  group: 

10  males  in  each  test  chemical  group 
10  males  in  positive  control  group 
5  males  in  positive  cage  control  group 
5  males  in  negative  control  group 

Condition  of  animals  at  start  of  study:  Normal 

Body  weight  range:  278  -  472  g;  mean  *  362;  standard  deviation  -  32 
Identification  procedures:  Ear  tag  (S0P-0P-ARG-1 ) 

Pretest  conditioning: 

1.  Animals  were  observed  for  illness,  ear  tagged,  weighed,  and 
housed  individually. 

2.  Animals  were  close-clipped  and  randomized  into  dose  groups. 

Justification:  Guinea  pigs  are  a  proven  sensitive  animal  model  for 
this  test. 
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HISTOKICAL  LISTING  US  STUDY  EVENTS 


Date 


Event 


8  Sep  82 


9-14  Sep  82 
13  Sep  82 


Animals  arrived-  They  were  observed  for 
illness,  ear  tagged,  weighed,  and  housed 
individually  in  GLP  suite. 

Animals  were  observed  once  daily. 

Animals  were  weighed. 


14  Sep  82 


Animals  were  close  clipped,  and 
randomized  into  dose  groups. 


18  Sep  82 


Animals  were  given  initial  doses, 
observed  24  hours  and  4b  hours  later. 


17,  20,  22,  24, 
27,  29  Sep  82 
1,  4,  b  Oct  82 


Animals  were  given  sensitizing  doses, 
and  clipped  as  needed.  Animals  were 
observed  24  and  48  hours  after  each 
dose . 


20,  27  Sep  82  Animals  were  weighed. 

4,  12,  18  Oct  82 


20  Oct  82 

21  Oct  82 

22  Oct  82 

25  Oct  82 


Animals  received  challenge  dose. 

Animals  were  scored  for  24-hour 
reaction. 

Animals  were  scored  for  48-hour 
reaction. 

Study  terminated. 
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Diluent  Substance  Test  Substance 


Score  of  Challenge  Dose _ G  a  ■  Score  of  Challenge  Dose 


Score  of  Initial  Dose 


Diluent  Substance  Test  Substance 


Score  of  Initial  Dose  Gq  m  Score  of  In Itlal  Dose _ x  =  Average  Final  Grade 


Score  of  Challenge  Dose 


Diluent  Substance  I  Test  Substance 


Score  of  Initial  Dose _ 0^  »  Score  of  Initial  Dose 
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